Minocycline reduces the development of abnormal tau species in models of Alzheimer's disease.
Alzheimer's disease (AD) is characterized by the presence of neurofibrillary tangles of hyperphosphorylated, aggregated tau protein and extracellular deposits of beta-amyloid peptide. Increased beta-amyloid levels are thought to precede tangle formation, but tau pathology is more closely related to neuronal death. Minocycline, a tetracycline derivative, has potent antiinflammatory, antiapoptotic, and neuroprotective effects in several models of neurodegenerative disease, including models of AD with amyloid pathology. We have used both in vitro and in vivo models of AD to determine whether minocycline may have therapeutic efficacy against tau pathology. In primary cortical neurons, minocycline prevents beta-amyloid-induced neuronal death, reduces caspase-3 activation, and lowers generation of caspase-3-cleaved tau fragments. Treatment of tangle-forming transgenic mice (htau line) with minocycline results in reduced levels of tau phosphorylation and insoluble tau aggregates. The in vivo effects of minocycline are also associated with reduced caspase-3 activation and lowered tau cleavage by caspase-3. In tau mice, we find that conformational changes in tau are susceptible to minocycline treatment, but are not directly associated with the amount of tau fragments produced, highlighting a dissociation between the development of these pathological tau species. These results suggest a possible novel therapeutic role for minocycline in the treatment of AD and related tauopathies.